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FOOD HABITS AND DIET OVERLAP OF AGE-1 AND OLDER WALLEYE AND 
WHITE BASS IN LAKE POINSETT, SOUTH DAKOTA 
ANDREW B. ST AROSTKA 
MAY 30, 1999 
iv 
White bass Marone chysops and walleye Stizostedion vitreum coexist in several of 
the large glacial lakes in eastern South Dakota. I collected age-1 and older white bass and 
walleye in Lake Poinsett, South Dakota during May, July and September, 1998 to 
determine food habits and diet overlap using percent by weight to describe diets and 
Schoener's index (Cxy) to determine diet overlap. Macroinvertebrates were common prey 
items for white bass in all length groups during all sample dates. The primary 
macroinvertebrates consumed by white bass were corixids, amphipods and dipterans. 
Fish, as a group, were second in diet importance over all sample dates and length groups. 
Consumption of fishes increased with fish length for all sample dates. Common fishes 
found in the diets of white bass were fathead minnows Pimephales promelas and darters 
Etheostoma spp. Unidentified fish were the most abundant prey fish group in the diets 
over all sample dates. Zooplankton (primarily Daphnia) composed a small portion of the 
diet of white bass for all sample periods and length groups except for the 120- to 250-mm 
length group during July and the 250- to 349-mm length group during September when 
zooplankton composed 23.8 and 40.1 % of the diet by weight, respectively. 
v 
Macroinvertebrates were the most abundant prey item during May and July for all 
length groups except during September for 250- to 379-mm and �380-mm walleye where 
fish were most abundant. Dipterans and amphipods were the most abundant 
macroinvertebrates in the diets of walleye. Fishes were also an abundant prey item in the 
diets of walleye. Common fishes in the diets of walleye were fathead minnows and 
darters. Zooplankton were only found in the diets of walleye in trace amounts and did not 
substantially contribute to the diets of any length group or sample date. 
Diet overlap values were � 40% among white bass length groups in May, then 
decreased in July with only one value above 40%. In September, all values were again� 
40%. Diet overlap trends for walleye length groups were similar to those of white bass 
with the seasonal low in July. Diet overlap values among walleye length groups were 
higher than those for white bass for all sample dates. Diet overlap between walleye and 
white bass was at a seasonal high during May and declined throughout the summer. In 
both May and September, diet overlap decreased as fish length increased. Diet overlap 
values above 60% only occurred in May. 
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Introduction 
White bass Morone chrysops are native to the Minnesota River and Big Sioux 
River drainages in eastern South Dakota (Bailey and Allum 1962). Despite the fact that 
the Big Sioux River is in the Missouri River drainage, white bass apparently were not 
native to the Missouri River in South Dakota. White bass have been introduced into the 
Missouri River reservoirs, some eastern lakes, and some western reservoirs (Bailey and 
Allum 1962). 
Although not extensively distributed throughout South Dakota, white bass do 
provide a substantial sport fishery in some waters and their potential competition with 
walleyes Stizsotedion vitreum for food resources has been questioned. White bass 
constitute a substantial portion of the sport angling harvest in the Missouri River 
mainstem reservoirs and several of the eastern South Dakota natural lakes (Willis et al. 
1996). In two of the eastern natural lakes, Lakes Kampeska and Poinsett, white bass are 
commercially harvested, at least partially in an effort to reduce potential completion with 
walleyes. Thus, there is a need to document and understand the biology of white bass in 
South Dakota waters. This project was initiated to determine the food habits of adult 
white bass and walleye and document their interactions. Little work has been undertaken 
on white bass in the northern portion of their range due to their secondary importance as a 
sportfish behind walleye, yellow perch Perea jlavescens, and northern pike Esox lucius. 
Prey items of adult white bass typically include gizzard shad Dorosoma 
cepedianum and threadfin shad D. petenense in southern reservoirs (Olmsted and Kilambi 
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1971 ), or other prolific prey such as rainbow smelt Osmerus mordax or alewife Alosa 
pseudoharengus when available (Knight et al. 1993). Gizzard shad are not present in 
Lake Oahe or the eastern natural lakes in South Dakota. In Lake Winnebago, Wisconsin, 
age-1 and older white bass commonly consumed zooplankton and chironomids, while 
young prey fishes were consumed only on limited occasions (Priegel 1970). Prey fishes 
included yellow perch, walleye, white bass, freshwater drum Aplodinotus grunniens, and 
trout-perch Percopsis omiscomaycus. 
Potential competition between walleye and white bass was assessed in Lake 
Rathbun, Iowa (Mitzner 1980, 1986). Autumn diet overlap of the two species averaged 
0.74 [1.0 indicates that both selected the same prey (i.e., complete diet overlap), while a 
value of 0.0 indicates no diet overlap (i.e., selection of different prey items)] for 1977 and 
1979; diet overlap in 1978 was minimal. Spring and late autumn had the greatest 
potential for competition. In Lake Texoma on the Texas-Oklahoma border, diet overlap 
was substantial between white bass and largemouth bass Micropterus salmoides, but 
spatial segregation seemed sufficient to negate potential competition (Matthews et al. 
1992). I speculate that walleye and white bass may segregate spatially most of the year in 
Lake Poinsett because white bass are generally considered lirnnetic and walleye are 
generally considered more benthic-oriented. 
Where shad Dorosoma spp., or other prolific prey fishes are not present, white 
bass diets were primarily composed of benthic invertebrates and zooplankton. This is 
reminiscent of yellow perch food habits in eastern South Dakota natural lakes (Lott 1991; 
Lott et al. 1996). Thus, there is potential for substantial diet overlap between white bass 
and yellow perch. 
The objectives of this study were to determine the food habits of age-1 and older 
white bass and walleyes in Lake Poinsett and assess the extent of diet overlap between 
the two species, as well as the extent of predation by both species on the other. 
Study Site 
3 
Lake Poinsett is a eutrophic natural lake located in Hamlin and Brookings 
counties, South Dakota (Township 1 13 N, Range 52 W, Sections 14- 16, 20-23, and 26-
33). Lake Poinsett has a surface area of 3, 184 ha, a mean depth of2.9 m, and a maximum 
depth of 5.9 m (Stueven and Stewart 1996). The bottom substrate consists primarily of 
silt and sand with some rock and gravel primarily along shorelines. The Big Sioux River 
is both a tributary and an outlet for Lake Poinsett. Lake Poinsett is also connected to a 
complex of shallow lakes to the west and to a series of wetlands to the north. Several 
intermittent streams also flow into Lake Poinsett. Aquatic vegetation (both emergent and 
submergent) is sparse. The lake does not thermally stratify during the summer. Lake 
Poinsett occasionally winterkills during periods of low water or extended ice/snow cover. 
The fish community consists primarily of abundant bigmouth buffalo Ictiobus 
cyprine/lus and common carp Cyprinis carpio, while walleye and white bass dominate 
the sport fish community. Other sport fishes include northern pike Esox lucius, yellow 
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perch, smallmouth bass Micropterus do/omieu, channel catfish Ictalurus punctatus, black 
bullhead Ameiurus me/as, and black crappie Pomoxis nigromaculatus. Primary prey 
fishes include fathead minnows Pimepha/es promelas, spottail shiners Notropis 
hudsonius, emerald shiners Notropis atherinoides, and johnny darters Etheostoma 
nigrom. 
Methods 
Food habits sampling 
Food habits of both species were documented three times, during May, July, and 
September of 1998, when water temperatures were approximately 19, 25, and 22oc, 
respectively. Both species were collected with evening and night electrofishing whenever 
possible. The electrofishing boat was equipped with a Coffelt VVP-15 control unit, a 
5,000-W, 220-V generator and an electrosphere (50% submerged). Pulsed-DC current 
was standardized at 7-10 A and 200-250 V. Both species were vulnerable to 
electro fishing and the majority of the samples were collected with this gear. 
Experimental gill nets were used to capture walleye and white bass when electrofishing 
was not effective. The experimental gill nets contained mesh sizes that captured the 
length range of age-I and older individuals of the target species. Gill nets were checked 
at frequent intervals (no longer than 2 h) to minimize mortality of incidental catches and 
minimize digestion of the stomach contents by target fishes. Target species (white bass, 
walleye) were separated into three length groups; 160-249, 250-379, and ?380 mm for 
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walleye and 120-249, 250-349, and �350 mm for white bass. Length groups for walleye 
are those recommended by Gabelhouse ( 1984) to calculate structural indices. Length 
categories proposed by Gablehouse could not be used for white bass because several 
length groups were missing due to weak year classes (Willis et al. 1998), so length groups 
were assigned by finding natural breaks in the data set. A goal of25 stomach samples 
from individuals containing food per target species and length group was set. Fish of the 
appropriate size were immediately placed on ice to minimize digestion of stomach 
contents. In the laboratory, lengths to the nearest mm [total length (TL)] and weights to 
the nearest g were recorded, and stomachs were removed. Stomachs were preserved in 
10% formalin. 
In the laboratory, stomach contents were removed and placed in a petri dish, 
identified and enumerated to the lowest appropriate taxon. Weights for Daphnia were 
estimated using a length to wet weight conversion (Dumont et al. 1975). 
Prey Sampling 
Abundance of zooplankton, macroinvertebrates, and prey fishes in the 
environment was assessed to determine prey electivity by target predators. Samples were 
collected using a random-stratified sampling method during each sampling period (i.e., 
May, July, and September) for each gear type used to assess the various prey species. 
Zooplankton were collected using a 2-m X 75-mm tube sampler (Devries and 
Stein 1991) using random-stratified sampling design of two strata (near shore and off 
shore) with four samples randomly collected in each stratum. Samples were filtered 
through a 63-wn plankton net and preserved in a 4% sucrose-formalin solution (Haney 
and Hall 1973) for analysis. Each sample was enumerated and up to 50 individuals per 
species were measured to the nearest 0. 1 mm to estimate zooplankton mean size. 
Zooplankton density and community and species size structure were determined. 
Zooplankton samples were processed only if they were found in the diet(s) of the target 
predator(s). 
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Benthic invertebrates were sampled with an Ekman dredge, which enclosed a 
sampling area of 225 cm2 using a random-stratified sampling design of two strata (near 
shore and off shore) with four sites in each stratum. At each site, three grabs were pooled 
to reduce local variability. The benthic sample was sifted through a No. 30 (0.59-mrn) 
screen, fixed in a 10% formalin solution and placed on ice for later enumeration and 
identification. In the laboratory, invertebrates were separated from sediment and detritus 
by "floating" the invertebrates in a sucrose solution. Benthic invertebrates were 
enumerated and identified to the lowest appropriate taxon. 
Prey fishes were sampled using a 30- X 1.8-m seine with a l .8-m3 bag and 6-mrn 
mesh (bar measure). Eight day and eight night samples were collected for each sample 
date to describe the prey fish community. Random collection sites were selected by 
dividing a map of the shoreline into equal sections and numbering each section, then 
selecting sections with a random numbers table. The seine was deployed perpendicular to 
shore and swept into shore enclosing a 90° arc. Fishes were identified, enumerated and 
measured to the nearest mm (TL). All fish less than 120 mm TL were considered 
potential prey. Unidentifiable fish were preserved and identified in the laboratory. 
Seines sample only the littoral fish communities. Even with this limitation, seines are 
commonly used to assess prey fish communities. Thus, the use seines allowed 
comparisons with published articles. 
Food habits analysis 
Frequency of occurrence, percent by number, and percent by weight were used to 
produce quantitative descriptions of white bass and walleye diets. Diet overlap indices 
were used to compare diets among species and length groups. An electivity index was 
used to compare composition of organisms in the diet(s) to composition of organisms 
available in the environment. Length of prey consumed by predators was assessed by 
comparing prey length to predators by length category. This information was used to 
document prey size selection (prey length as a function of predator length)(Lawrence 
1958; Wright 1970). 
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To determine the degree of electivity for different prey, Strauss's linear electivity 
index was used (Strauss 1979) : 
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where : 
L = prey selection index for a prey taxon, 
ri = proportion of prey type 'i' in the diet, and 
Pi = proportion of prey type 'i' in the environment. 
With this index, a value of O indicates neutral selection, where prey consumption 
is in proportion to its availability in the environment. Positive values indicate positive 
selection, while negative values indicate negative selection. 
To assess potential competition between species and among length groups within 
species, the percent overlap index was used (Schoener 1970) : 
where: 
cxy= 1-0.5( :E IP,d - P yi I), 
Cxy =index value, 
P xi = mean proportion of prey tax a ' i '  in the diet 
of species and/or length group 'x' ,  and 
P yi = mean proportion of prey tax a 'i '  in the diet 
of species and/or length group 'y. '  
The range of values Cxy is from 0% to 100%. Values of 0% indicate no diet 
overlap while 100% indicates complete diet overlap. Diet overlap index values � 60% 
are considered to be biologically significant, indicating there may be competition between 
species (Wallace 1981 ). For competition to occur, the resource must be limited. If the 
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resource is unlimited, (i.e. , sufficient for all to use without increased energy 
expenditure/resource unit), then competition does not exist. In my study I also 
highlighted diet overlap values of 40-59% because competition may become a possibility 
under certain circumstances. 
I also assessed the extent of predation of the various target species on all life 
stages of the other target species to determine if predation and/or cannibalism could 
potentially play a role in population dynamics of these species. 
Percent by number and frequency of occurrence were calculated for white bass 
and walleye but were not discussed in the text. These data are summarized in Appendices 
B, C and D (percent by number) and Appendices E, F and G (frequency of occurrence) .  
Results and Discussion 
White bass diets 
Macroinvertebrates.- In May amphipods were commonly consumed by 120- to 
249-mm white bass (4 1 .5% of diet by weight) but use of amphipods declined as length 
increased (Table 1 ). Dipterans were also consumed in substantial amounts ( 32.5% by 
weight) by the 120- to 249-mm white bass and to a lesser degree (23.9% by weight) by 
the �350-mm length group of white bass. Dipterans were not consumed in substantial 
amounts (6.0% by weight) by white bass in the 250- to 349-mm length group. 
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Table 1 .  May mean percent composition by weight for stomach contents of age- I and older walleyes and 
white bass collected from Lake Poinsett, South Dakota in 1 998. Sample size (N) and number of empty 
stomachs (% empty) are also reported. Standard error of the mean is reported in parentheses. 
Abbreviations for ;ere� taxa are delineated in Aefendix A. Macroinverts=macroinvertebrates. 
Walleye White bass 
1 60-249 mm 250-379 mm :::380 mm 1 20-249 mm 250-349 mm :::350 mm 
N 38 38 6 27 1 6  1 1  
% empty 7 0 0 3 27 20 
Macroinverts 
AMPH 42.4 (7. 1 )  68.6 (5.4) 16.7 ( 1 6.7) 4 1 .5 (7.6) 1 2.5 (8.5) 10.2 (8.5) 
CORX Trace 0.0 0.0 1 2.3 (5 .4) 39.6 ( 1 2.2) Trace 
EHPE 3.7 (2.7) Trace 0.0 Trace 0.0 5.8 (5 .8) 
OLIG 0.0 0.0 0.0 0.0 0.0 0.0 
TRIC 0.0 Trace 0.0 0.0 0.0 Trace 
GAST 0.0 0.0 0.0 0.0 0.0 0.0 
DIPT 12 .6 (4.8) 6.2 (2.7) 16.7 ( 1 6.7) 32 .5 (7.7) 6.0 (6.0) 23.9 ( 1 1 .0) 
PLEC 0.0 Trace 0.0 0.0 0.0 0.0 
LEPID 0.0 Trace 0.0 0.0 0.0 0.0 
HYMN Trace Trace 0.0 0.0 0.0 0.0 
COLP 0.0 0.0 0.0 0.0 0.0 0.0 
TINY 0.0 0.0 0.0 0.0 0.0 0.0 
UINV Trace 0.0 0.0 0.0 Trace 6.8 (6.8) 
Zooplankton 
DAPH 1 .0 ( 1 .0) 0.0 0.0 2 .6 ( 1 .5) Trace Trace 
Fishes 
FHM 1 1 .8 (4.8) 1 . 8  ( 1 .8) 16.7 ( 1 6.7) 0.0 6. 1 (6. 1 )  4.7 (4.0) 
EMS 0.0 0.0 0.0 0.0 0.0 0.0 
SPS 0.0 0.0 0.0 0.0 6.2 (6.2) 7.0 (7.0) 
SAS 0.0 0.0 0.0 0.0 0.0 0.0 
JOD 2.9 (2.3) 2.3 (2.0) 0.0 0.0 0.0 8.9 (8.4) 
BSB 2.6 (2.6) 2.4 ( 1 .3) 0.0 0.0 10.9 (7 .5) 5.7 (4.4) 
YEP 0.0 0.0 16.0 ( 1 6.0) 0.0 0.0 0.0 
cos 0.0 0.0 0.0 0.0 0.0 0.0 
UFSH 1 1 .7 (4.8) 3.5 ( 1 .9) 7.3 (7.3) 0.0 1 8 .6 ( 10.0) 23.3 ( 1 1 .8) 
Plant material 
PLNT 0.0 1 .3 (0.7) 0.0 0.0 0.0 3.3 (3.3) 
Parasites 
TWRM 4.6 (2.6) 8.8 (3.0) 26. 1 ( 1 7 .4) 0.0 0.0 0.0 
NEMT Trace Trace 0.0 0.0 0.0 0.0 
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In July, the primary macroinvertebrates consumed by white bass were amphipods, 
corixids, and dipterans. Corixids were the most abundant prey item in the diets of the 
120- to 249-mm and 250- to 349-mm length groups with values of 28 .0 and 31.6% by 
weight, respectively (Table 2). Amphipods were also an abundant prey item for the 1 20-
to 249-mm and 250- to 349-mm length groups with values of 9.2 and 30.0% by weight, 
respectively. Dipterans were found in the diets of all three length groups with values 
ranging from 6.7 to 2 1 .5% by weight and increasing with length group. Crayfish, 
subfamily Cambaridae, were the most abundant prey item in the diets of white bass of the 
� 350-mm length group, with a value of 37.5% by weight. Consumption of crayfish by 
the �350-mm length group may have been an artifact in that most of the �350-111111 white 
bass in July were captured from one particular location at the same time and thus the 
sample may not accurately reflect the diet for white bass distributed across the entire 
lake. 
The primary macroinvertebrates consumed by white bass in September were 
amphipods, dipterans, and corixids (Table 3) .  Of these, corixids were found in the diets 
of al l  three length groups and were the most abundant prey item in the 250- to 349-mm 
and �350-mm length groups. Amphipods were the most abundant prey item (52.7% by 
weight) in the 1 20- to 249-mm length group. 
Fishes. - In May, fishes as a group were second in importance (groups being 
macroinvertebrates, fish, and zooplankton) for 250- to 349-mm and �350-mm length 
groups (Figure 1 ). Fish were not found in the diets of 120- to 249-mm white bass in 
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Table 2 .  July mean percent composition by weight for stomach contents of age- 1 and older walleyes and 
white bass collected from Lake Poinsett, South Dakota in 1 998. Sample size (N) and number of empty 
stomachs (% empty) are also reported. Standard error of the mean is reported in parentheses. 
Abbreviations for prey taxa are delineated in Appendix A. Macroinverts= macroinvertebrates. 
Walleye White bass 
1 60-250 mm 250-379 mm �380 mm 120-250 mm 250-349 mm �350 nun 
N 44 1 6  2 1 5  1 0  8 
% empty 1 0  33 0 34 38 2 1  
Macroinverts 
AMPH 4.9 (2.2) 2 1 .5 ( 1 0 . 1 )  0.0 9.2 (5 .9) 30.0 ( 1 3 .3) Trace 
CORX Trace 0.0 0.0 28.0 ( 1 0.3) 3 1 .6 ( 1 2 .7) 1 . 1  (0. 1 )  
EHPE 0.0 1 1 .9 (8.2 50.0 (50.0) 3 .7 (3.7) Trace 13 .2 ( 1 2 .4) 
OLIG 0.0 0.0 0.0 0.0 0.0 0.0 
TRIC 0.0 0.0 0.0 0.0 0.0 0.0 
GAST 0.0 Trace 0 .0 0 .0 0 .0 0 .0 
DIPT 48.7 (7. 1 )  6 . 5  (6.2) 43.0 (43 .0) 6 .7 (5 .9) 1 5 .6 (9.7) 2 1 .5 ( 14 .3) 
HIRU 3.3 (2.3) 2.5 (2.5) 0.0 0.0 0.0 0.0 
PLEC 0.0 0.0 0.0 0.0 0.0 0.0 
LEPID 0.0 0.0 0.0 0.0 0.0 0.0 
HYMN Trace Trace 2.3 (2.3) 0.0 0.0 0.0 
COLP 0.0 0.0 0.0 0.0 0.0 0.0 
CFSH 0.0 2.3 (2.3) 0.0 0.0 0.0 37.5 ( 1 8 .3)  
TINY 0.0 0 .0 0.0 0.0 0.0 0.0 
UINV 2.3 (2.3) 0.0 0.0 0.0 0.0 0.0 
Zooplankton 
DAPH 0.0 Trace 0.0 23 .8  (9.6) Trace Trace 
Fishes 
FHM Trace 0.0 0.0 6.7 (5 .9) 2 . 1  (2. 1 )  0.0 
EMS 0.0 6.3 (6.3) 0.0 0.0 0.0 0.0 
SPS 0.0 0.0 0.0 0.0 0.0 0.0 
SAS 0.0 0 .0 0.0 0.0 0.0 0.0 
DTR 5.7 (3 . 1 )  7.2 (5 .0) 0.0 7 . 1  (5 .3) 0.0 2.0 (2.0) 
BSB 0.0 0.0 0.0 0.0 0.0 4 . 1  (4. 1 )  
YEP 0.0 0.0 0.0 0.0 0.0 0.0 
cos 0.0 0.0 0.0 0.0 0.0 0.0 
UFSH 33.5 (6.8) 4 1 .0 ( 1 2.3) 4 .7 (4 .7) 1 7.7 (8 .6) 1 9 .9 ( 1 1 .8) 20.0 ( 12 .8) 
Plant material 
PLNT Trace 0.0 0.0 0.0 Trace 0.0 
Parasites 
TWRM Trace 0.0 0.0 7 .6 (6.7) 0.0 0.0 
NEMT Trace 0 .0 0 .0 0.0 0.0 0.0 
1 3  
Table 3 .  September mean percent composition by weight for stomach contents of age-I and older walleyes 
and white bass collected from Lake Poinsett, South Dakota in 1 998 . Sample size (N) and number of empty 
stomachs (% empty) are also reported. Standard error of the mean is reported in parentheses. Abbreviations 
for prey taxa are delineated in Appendix A. Macroinverts = macroinvertebrates. 
Walleye White bass 
1 60-249 mm 250-379 mm >380 mm 1 20-249 mm 250-349 mm >350 mm 
N 4 36 4 5 46 4 
% empty 1 4  4 1  83 0 2 60 
Macroinverts 
AMPH 5 1 .8 (26.4) 44.8 (7.8) 25.0 (25.0) 52.7 (2 1 .9) 2 1 . 2  (5.6 0.0 
CORX Trace 0.0 0.0 39.5 (20.3) 24.5 (4.5) 47.9 (24.5) 
EHPE 0.0 0.0 0.0 0.0 0.0 0.0 
OLIG 0.0 0.0 0.0 0.0 0 .0 0.0 
TRIC 0.0 0.0 0.0 0.0 0.0 0.0 
GAST 0.0 0.0 0.0 0.0 Trace 0.0 
DIPT 26.4 (24.6) 4.9 (3.3) 0.0 1 . 1  (0. 1 )  7.3 (2.7) 2 .4 (2.4) 
HIRU 0.0 0.0 0.0 0.0 0 .0 0.0 
PLEC 0.0 0 .0 0.0 Trace 0.0 0 .0 
LEPID 0.0 0.0 0.0 0.0 0.0 0.0 
HYMN 0.0 0 .0 0.0 0.0 0 .0 0.0 
COLP 0.0 0.0 0.0 0.0 0.0 0.0 
CFSH 0.0 0 .0 0.0 0.0 0.0 0.0 
TINY 0.0 0.0 0.0 0.0 0 .0 0.0 
UINV 0.0 0.0 0.0 0.0 0 .0 0 .0 
Zooplankton 
DAPH 0.0 Trace 0.0 6.0 (4.6) 40. 1 (5.7) Trace 
Fishes 
FHM 0.0 0 .0 0.0 0.0 1 .0 ( 1 .0) 30.3 (23 . 8) 
EMS 0.0 0.0 0.0 0.0 0 .0 0 .0 
SPS 0.0 0.0 0.0 0.0 0.0 0.0 
SAS 0.0 0.0 0.0 0.0 0 .0 0 .0 
DTR 1 9.3 ( 19.3) 1 5 .7 (5 .6) 0.0 0.0 4 .0 (2.2) 1 9.4 ( 1 9.4) 
BSB 0.0 0.0 0.0 0.0 0 .0 0 .0 
YEP 0.0 0.0 0.0 0.0 0 .0 0 .0 
cos 0.0 0.0 0.0 0.0 0 .0 0.0 
UFSH 2.3 (2.3) 28.2 (7.3) 73 .6 (24.5) 0.0 1 .4 ( 1 .0) 0.0 
Plant material 
PLNT 0.0 5 .6 (3.9) 0.0 0.0 Trace 0.0 
Parasites 
TWRM 0.0 0.0 1 .4 (0.9) 0.0 0.0 0.0 
NEMT 0.0 0.0 0.0 0.0 0.0 0.0 
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May. Unidentified fish was the most abundant fish category for both 250- to 349-mm and 
�350-mm white bass with values of 18 .6 and 23. 3% by weight, respectively. Of the 
identifiable fishes, fathead minnows, spottail shiners, and brook sticklebacks Culaea 
inconstans were found in stomachs of fish from both length groups. 
In July, unidentified fish were the most abundant fish consumed by white bass 
with values ranging from 1 7.7 to 20.0% by weight (Table 2) . Fathead minnows were 
found in small quantities in the diets of 1 20- to 249-mm and 250- to 349-mm length 
groups with values of 6. 7 and 2. 1 % by weight, respectively. Darters were found in small 
quantities in the diets of white bass in the 1 20- to 249-mm and �350-mm length groups. 
Brook sticklebacks were also found in the diets ( 4. 1 % by weight) of white bass during 
July. 
No prey fish were found in the diets of 1 20- to 249-mm white bass in September 
(Figure 1 ). These results may be influenced by my low sample size (N=5). Fish were 
consumed in small quantities by the 250- to 349-mm length group, with darters (4.0 % by 
weight) being the most abundant and fathead minnows ( 1 .0% by weight) the only other 
identifiable fish (Table3). Fish were important prey items in the �350-mm length group 
of white bass in September where they made up 50% of the diet by weight. Darters ( 19.4 
% by weight) and fathead minnows ( 30. 3 % by weight) were the only prey fish species 
found, although this may not be representative because the sample size for white bass in 
the �350-mm length group for September also was low (N=4) . 
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Zooplankton.- Daphnia composed a small portion (<3% by weight) of the diet of 
all white bass during May (Table 1 ). Daphnia did not contribute substantially to the diets 
of white bass in May. 
In July Daphnia composed a large portion of the diet (23.8% by weight) for the 
120- to 249-mm length group with trace amounts in the diets of the other two length 
groups. A high abundance of Daphnia was also noted in the diets of age-0 white bass in 
Lake Poinsett (Beck et al . 1998). 
Daphnia were found in the diets of all three length groups of white bass in 
September. Daphnia were found in greatest numbers (40. 1 % by weight) in the 250- to 
349-mm length group and in small amounts 120- to 249-mm and 2:350-mm length 
groups, 6.0% by weight and "trace," respectively. The increase of Daphnia in the diets of 
all length groups of white bass in September may be due to the high abundance of 
zooplankton in the environment by late summer or limited numbers of other prey. I 
suspect that this increase may be due to the high abundance of Daphnia in the 
environment. 
Summary. - In May, white bass diets for the 120- to 249-mm length group were 
dominated by macroinvertebrates. Fish were also important prey for white bass for the 
250- to 349-mm and ::;350-mm length groups. If percent by weight can be considered a 
gross measure of energy input (this assumes that all organisms have similar caloric 
content), zooplankton play a small role in the diets of this length group during this sample 
period. 
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Diets of white bass in July were dominated by macroinvertebrates, primarily 
dipterans, amphipods, and corixids, with crayfish found only in white bass of the �350-
mm length group. Fish were second in importance as a group for all three length groups 
(Figure 1 ). Unidentified fish were the most abundant, most likely due to rapid digestion 
of stomach contents due to the warm water temperatures and increased metabolic rates of 
the white bass. Daphnia were an abundant prey item for 120- to 249- mm white bass . 
In September, the diets of white bass consisted of a minimum of 50% 
macroinvertebrates, thus being an important prey group. Prey fishes had an increasing 
role in the diet as predator length increased. Zooplankton composed a substantial portion 
of the diet of250- to 349-mm white bass. This increase in the use of zooplankton during 
September may be due to the high enviromental abundance of this prey item or reduced 
availability of other prey. 
White bass food habit comparisons over the three sample dates 
Macroinvertebrates. - Marcoinvertebrates as a group were a common prey over all 
months and length groups (Figure 1 ). Amphipods were found in decreasing amounts (% 
by weight) as length groups increased for all three sample periods. Corixids were 
commonly consumed (>20% by weight) by white bass of the 120- to 249-mm and 250- to 
349-mm length groups over all three sample periods. Corixids made up a substantial 
portion of the diet (47.9% by weight) for white bass �350 mm in September. Dipterans 
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Figure 1 .  Diet by primary food groups for 1 20- to 249-mm (top), 250- to 349-mm 
(middle) and �350-mm (bottom) white bass during May, July and September, in 
Lake Poinsett, South Dakota, 1 998. 
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progressed. Crayfish made up a large portion of the diet the diets of�350-mm white bass 
in July, but were not found in the diets of other length groups or on other sample dates. 
Fishes. - Fishes ranged from 0% by weight in the stomachs of 120- to 249-white 
bass in May and September to 49.7% by weight for the �350-mm length group in 
September. Fathead minnows and darters were the most abundant identifiable prey fishes 
over all sample dates. Unidentified fish were the most abundant prey fish group found in 
the diets over all sample dates. 
Fish were consumed in lesser quantities as compared to the macroinvertebrates as 
a group, although at times fish composed a substantial portion of the diet by weight. Fish 
were consumed primarily by white bass of the �350-mm length group with lesser 
amounts consumed by the 250- to 350-mm length group and none by the 120- to 249-mm 
length group . 
Zoop/ankton.- Daphnia were found in the diets of all length groups on all sample 
dates. Daphnia were a common prey item for 120- to 249-mm white bass in July and 
250- to 349-mm white bass in September. The consumption of Daphnia by age- 1 and 
older white bass may indicate limited food resources during July and September or it may 
be due to the abundance of this prey item during this time of year, thus making Daphnia 
an energetically economical prey item. 
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Strauss 's linear electivity index for white bass 
Electivity values should be viewed with caution due to our inability to effectively 
sample all prey items that may be potential prey. To calculate electivity values, the prey 
item must be collected from both the environment and from stomachs. Many of the prey 
items collected from stomachs were able to at least partially avoid the sampling gear that 
we used to collect the environmental samples. Prey such as corixids, amphipods, and 
leptodorans are very mobile and are able to swim rapidly to avoid capture. The sample 
gears that we selected for this project were "standard" gears and were used so 
comparisons could be made with other published data . 
May.- High electivity values included corixids (0.68) and brook sticklebacks 
(0.42) by the 250- to 350-mm length group (Table 4). White bass 2: 350 mm also had 
high electivity values for darters and brook sticklebacks (0.43  and 0.46, respectively). 
July. - High electivity values included Daphnia for 1 20- to 249-mm and 250- to 
349-mm length groups of white bass with values of 0.57 for both length groups (Table 5). 
Fathead minnows were selected for by white bass of the 250- to 359-mm length group 
as indicated by an electivity value of 0.59. Darters were also selected for by the �350-
mm length group with a value of 0.42. 
September. - High electivity values included Daphnia for all length groups with 
values of 0.75, 0.77, and 0.64 for white bass of the 1 20- to 249-mm, 250- to 349-mm, and 
�350- mm length groups, respectively (Table 6). Daphnia were the only zooplankton 
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Table 4. May linear electivity index for prey items consumed by age- 1 and older white 
bass and walleyes collected in May, 1 998 from Lake Poinsett, South Dakota. 
Abbreviations for prey taxa are delineated in Appendix A. Macroinverts = 
macroinvertebrates. 
Walleye White bass 
1 60-249 mm 250-379 mm ::::380 mm 1 20-249 mm 250-349 mm 2:350 mm 
Macroinverts 
AMPH 0.489 0.682 0. 190 0.227 0.088 0.201 
CORX 0.027 -0.00 1 0. 1 36 0.679 0. 1 39 
EHPE 0.01 0  -0.0 1 4  -0.0 1 6  0.095 
TRIC -0.036 -0.036 
DIPT -0.070 -0. 1 58 -0.044 0.25 1 -0. 1 75 0. 1 27 
Zooplankton 
DAPH 0.0 3 1  0.094 0.094 0.094 
Fishes 
FHM 0.099 -0.472 -0.064 -0.291 
SPS 0 . 1 66 
DTR 0. 1 2 3  0.237 -0.025 0.430 
BSB 0. 1 05 0.525 0.4 15  0.460 
YEP 0.285 
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Table 5 .  July linear electivity index for prey items consumed b y  age- I and older white 
bass and walleyes collected in July, 1 998 from Lake Poinsett, South Dakota. 
Abbreviations for prey taxa are delineated in Appendix A. Macroinverts = 
macroinvertebrates. 
Walleye White bass 
1 60-249 mm 250-379 mm �380 mm 120-249mrn 250-349 mm �350 mm 
Macroinverts 
AMPH -0. 1 29 0 . 1 12 -0.299 -0.2 1 3 0.095 -0. 1 77 
TRIC -0.01 5  
DIPT 0.480 0. 1 2 1  0. 3 17  0 .02 1  0.075 0.263 
Zooplankton 
DAPH -0.43 1  0.569 -0.431  0.569 0.569 0 .236 
Fishes 
FHM -0. 1 92 -0.406 0.594 
EMS 0.2 1 0  
DTR 0.430 0. 3 1 1 -0.023 0.41 6  
BSB -0.001 -0.001 -0.00 1 0 .049 
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Table 6. September linear electivity index for prey items consumed by age-1 and older 
white bass and walleye collected in May, 1998 in Lake Poinsett, South Dakota. 
Abbreviations for prey taxa are delineated in Appendix X. Macroinverts = 
macroinvertebrates. 
Walleye White bass 
1 60-249 mm 250-379 mm 2'.380 mm 1 20-249 mm 250-349 mm 2'.350 mm 
Macro inverts 
AMPH 0.548 0.572 0.242 0.072 
GAST 0. 110 0.240 
DIPT 0.008 0.775 -0.214 -0. 119 -0. 153 
ZDoplankt2n 
DAPH -0.224 0.776 -0.224 0.748 0.767 0.693 
Fishes 
FHM -0. 187 0.277 
DTR 0.652 0.652 0.527 -0.014 
found in substantial numbers in the diets of white bass in September. Darters were 
selected for by the 250- to 349-mm length group with an electivity value of 0.53. 
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Fathead minnows were positively selected for by the �350-mm length group with a value 
of 0.28. 
Walleye diets 
Macroinvertebrates.- In May macroinvertebrates as a group were the most 
abundant prey item in the diets of walleye (Figure 2). Amphipods were the most 
abundant prey item in the diets of 160- to 249-mm and 250- to 379-mm length groups 
with values of 42.4% and 68.6% by weight, respectively, and were found in modest 
( 16.7% by weight) amounts in 380-mm and larger walleye (Table 1). Dipterans were also 
found in all length groups at modest levels (6.2-16.7% by weight) . Various other 
macroinvertebrates were found in the diets of 160- to 249-mm and 250- to 379-mm 
length groups in trace amounts (<1 %). 
In July, macro invertebrates as a group comprised the bulk the diets of all walleye 
length groups (Figure 2). Dipterans were found in all length groups and were an 
important prey item for 160- to 249-mm and �380-mm length groups with values of 
48.7% and 43.0% by weight, respectively {Table 2). Ephemeropterans were consumed in 
modest amounts (11.9% by weight) by walleyes of the 250- to 379-mm length group and 
were the most abundant prey item for �380-mm walleyes. Interpretation of these results 
should be cautious because sample size was small (N=2) for walleyes in the �380-mm 
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Figure 2. Diet by primary food groups for 1 60- to 249-mm (top), 250- to 379-mm 
(middle) and >380-mm (bottom) walleyes during May, July and September, in Lake 
Poinsett, South Dakota, 1 998. 
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length group. Amphipods were the most abundant macroinvertebrate eaten by the 250- to 
379-mm length group during July. Numerous other invertebrates were also consumed by 
walleyes in July in small quantities. 
In September, amphipods were an important prey item for all length groups with 
values decreasing from 51  % by weight for 160- to 249 mm length group to 25% by 
weight for walleyes 2:380 mm (Table 3). Dipterans were also common in the 160- to 
249-mm walleyes. No other macroinvertebrates were found in the diets of walleye in 
September other than trace amounts of corixids in the 160- to 249-mm length group. 
Fishes. - Fish as a group were an important prey item for walleye 2:380 mm, 
making up a mean of 40% by weight in May. Fathead minnows and yellow perch were 
the only identifiable prey fishes in the diets of walleye 2::380 mm. Prey fishes made up 
29.0% by weight of the diets of 160- to 249-mm walleye with fathead minnows the most 
abundant prey fish. Fish made up a small portion of the diets ( 10% by weight) of250- to 
379-mm walleye. Fathead minnows were the only identifiable fish found in all three 
length groups. Both darters and brook sticklebacks were found in low numbers in the 
160- to 249-mm and 250- to 379-mm length groups. 
Unidentified fish was the most abundant food category consumed by all walleye 
length groups in July. Fish made up 54.5% by weight of the diet of 250- to 379-mm 
walleyes during July (Table 2). Identifiable fish in the 250- to 379-mm length group 
were darters and emerald shiners. Forty percent by weight of the diet in the 160- to 249-
mm length group was fish. Identifiable fish were darters and fathead minnows. Only a 
minor portion (4.7% by weight) of the diet of walleye �380 mm consisted of fish. 
26 
Darters were the only identifiable fish found in the diets of walleye in September 
with values of 19.3 and 15.7% by weight for 160- to 249-mm and 250- to 379-mm length 
groups, respectively (Table 3). Unidentified fish were found in the diets of all length 
groups with values increasing from 2.3 % by weight for the 160- to 249-mm length group 
to 73.6 % by weight for the �380-mm length group 
Zooplankton.- Zooplankton were found in small amounts (<1 % by weight) in 
walleye stomachs in May (Table 1). Zooplankton did not contribute substantial energy 
input to the diets. 
Daphnia were found in the diets of walleye 250- to 379- mm during July. No 
other zooplankton were found in the diets of walleye during this sample period. 
Zooplankton were most likely consumed as incidental prey while foraging for other prey, 
or may have come from the stomachs of prey fishes consumed by walleye. 
In September, zooplankton did not substantially contribute to the diets of any 
walleye length group. Only Daphnia were consumed by the 250- to 379-mm length 
group in trace amounts. 
Parasites.- Parasite loads of tapeworms were substantial for the �380-mm length 
group during May composing 26. 1 % by weight of stomach contents (Table 1 ). What 
effect this might have on the feeding behavior of the affected fish is unknown. 
Summary.- Macroinvertebrates were an important prey group for walleye during 
May. Fish were also important for the 1 60- to 249-mm and 2:'..380-mm length groups. 
Fish were not an important prey item for the 250- to 379-mm length group. The small 
sample size (N=6) for the 2:'._380-mm length group may make inferences unreliable. 
Walleye diets in July primari ly consisted of macroinvertebrates and fish. 
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Zooplankton did not compose a substantial p011ion of the diet for any length category of 
wal leye in May and were found only in trace amounts in the 250- to 279-mm length 
group. Of the macroinvertebrates consumed, dipterans were the most abundant in 1 60- to 
249-mm length group. Macroinvertebrates in the diets of 250- to 379-mm length group 
were more diverse than those of the other two length groups with amphipods the most 
abundant prey. The diets for walleyes in the 2:'._380-mm length group were dominated by 
ephemeropterans and dipterans. which made up 93% by weight. Fish were common prey 
items for the 1 60- to 249-mm and 250- to 379-mm length groups. In the 250- to 379-mm 
length group, over half of the diet by weight was fish whi le 40% of the diet for the 1 60- to 
249-mm length group was fish. Fish were not a substantial component in the diets of 
wal leye 2:'._380 mm in July, although this should be viewed with caution due to the smal l  
sample size (N=2). 
Sample sizes for both the 1 60- to 249-mm and 2:'._380-mm walleye length groups 
were small (N=4 for each) ; thus, interpretation of results for these length groups should 
be viewed with caution. Small sample size for the 1 60- to 249-mm length group can be 
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attributed to age- I fish growing past this length group during the course of my study. 
Low sample size for 2:'.380-mm length group can be attributed to the high incidence of 
empty stomachs (83%) in this length group during September. The 250- to 279-mm 
length group had sufficient sample size (N=36) to make inferences about the diet. The 
diet of this group was nearly equally divided between macroinvertebrates and fish, with 
the primary prey items being amphipods and unidentified fish. The only identifiable fish 
in the diets of walleyes in September were darters. Zooplankton did not contribute to the 
diets of any length group during any sample date for walleye. 
Walleye diet comparisons over the three sample dates 
Macroinvertebrates.- Amphipods and dipterans were the most abundant 
macroinvertebrates found in walleye diets during the three sample dates. Amphipods 
were a common prey item for both 1 60- to 249-mm and 250- to 379-mm length groups 
over all sample dates, except for the 1 60- to 249-mm length group during July. 
Amphipods were the only macroinvertebrate found in the diets of walleye 2:'.380 mm in 
September, but sample size was small (N=2). Dipteran consumption peaked in July and 
they were utilized more by the 1 60- to 249-mm and 2:'.380-mm length groups than by the 
250- to 379-mm length group, except in September where none were found in the diets of 
the ?380-mm length group. Ephemeropterans were an important prey item for walleye 
?380 mm during July, but were not utilized by any other length group during any sample 
date. 
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Fishes. - Fish as a group were a common prey item for walleyes over all sample 
dates (Figure 5). Fish consumption increased as the length group increased except for the 
2'.:380-nun group in July. Unidentified fish were found in all length groups for all sample 
periods. Darters were found in the diets of the 1 60- to 249-mm and 250- to 3 79-mm 
length groups on all sample dates. Fathead minnow consumption was modest in May, 
occurred only in trace levels for July, and by September fathead minnows were not found 
in walleye diets. Other fishes found in walleye stomachs included brook sticklebacks, 
yellow perch and emerald shiners. 
Zooplankton.- Zooplankton were not a substantial part of the walleye diet for any 
length group or sample date (Figure 5). Zooplankton were most likely consumed as 
incidental prey while foraging for other prey, or may have come from the stomachs of 
prey fishes consumed by walleye. 
Diet comparisons between walleye and white bass 
May.- In May, both walleyes and white bass consumed amphipods in proportions 
inversely related to predator length. Dipterans were also consumed by both species, 
although in small amounts by walleyes. and were the second most abundant 
macroinvertebrate in 1 20-to 249-mm and 2'.:350-mm length groups of white bass. 
Corixids were a common prey item for white bass in the 250- to 349-mm length group, 
but were only found in trace amounts in walleye stomachs. Fish were consumed by all 
length groups of white bass except the 1 20- to 249-mm group in May. Unidentified fish 
were the most abundant fish in 250- to 349-mm and 2:'.350-mm white bass. Species 
selection of prey fishes was similar between the two species and among those length 
groups that contained fish. Common identifiable prey fish species included fathead 
minnows, darters and brook sticklebacks. Zooplankton were found in the diets of both 
walleye and white bass. Daphnia were the only zooplankton found in 120- to 249-mm 
and 250- to 349-mm white bass and were a small portion of the diet. 
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Tapeworms were abundant (26. 1 % by weight) in 2:'.380-mm walleye length group 
and were also present in the other two length groups of walleyes. Gastrointestinal 
parasites were not found in white bass. 
July.- Dipterans were consumed by both walleyes and white bass, though more so 
by walleyes. Amphipods were consumed by both species in the small and medium length 
groups with the medium length group consuming the most. Corixids were consumed by 
white bass in inverse proportions to bass length. Crayfish were a dominant prey item for 
white bass in the 2:'.350-mm length group in July; however, most of the fish in this length 
group were collected from the same geographical location at the same time. Unidentified 
fish were the most abundant prey fish in all length groups for both species. This may be 
due to more rapid digestion of prey items due to the warm water temperatures 
encountered in July. Other prey fishes encountered in the diets in low levels included 
darters, fathead minnows, brook sticklebacks and emerald shiners. 
The only zooplankton found in the diets were Daphnia for white bass in 
the 120- to 249-mm and 250- to 349-mm length groups. Daphnia composed a 
substantial portion of the diet of white bass in the 120- to 249-mm length group 
(23.3% by weight). 
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September.- Amphipods were consumed by both species and by all length 
groups except white bass in the 2::350-mm length group. Amphipods composed 
over 50% by weight of the diet for 160- to 249-mm walleye and 120- to 249-mm 
white bass. Dipterans were consumed by both species in all length groups except 
for 380-mm and longer walleyes. However dipterans were consumed in lesser 
amounts than amphipods. Corixids were common prey items for white bass in all 
three length groups, but were not consumed by walleyes in September. Fishes 
were found in the diets of both species in all length groups except for white bass 
in the 120- to 249-mm length group. Fathead minnows were consumed by white 
bass in the 250- to 349-mm and �350-mm length groups. Darters were consumed 
by walleyes in the 160- to 249-mm and 250- to 379-mm length groups, and by 
white bass in the 250- to 349-mm and 2::350-mm length groups. Unidentified fish 
were found in all walleye length groups and white bass in the 250- to 349-mm 
white bass length group. Unidentified fish composed 73% of the diet by weight 
of walleyes in the 2::380-mm length group. Based on identifiable stomach 
contents, these prey fishes likely included darters, yellow perch and fathead 
minnows. Daphnia were the primary prey for white bass of the 250- to 349- mm 
length group (40% by weight), but were a minor portion (<6% by weight) of the diet for 
the other two length groups of white bass and all walleye length groups. 
Strauss 's linear electivity index for walleye 
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May. - As with the electivity values for white bass, these results should be 
interpreted with caution due to limitations in our enviromental samples. In May, 
amphipods were selected for by both the 1 60- to 249-mm and 250- to 3 79-mm length 
groups of walleye with values of 0.489 and 0.682, respectively (Table 4). All other 
values for macroinvertebrates were near zero. Fathead minnows were negatively 
selected by the 250- to 379-mm length with a value of -0.472. Brook sticklebacks were 
positively selected by the 250- to 379-mm length group with an electivity value of 0.525. 
The 2'.:.380-mm length group had modest positive selection for yellow perch with an 
electivity value of 0 .285; however yellow perch were infrequently consumed by walleye 
in Lake Poinsett (Table 4). 
July .- Dipterans were positively selected by all walleye length groups with 
strongest selection by the 1 60- to 249-mm and 2'.:.380-mm groups with values of 0.480 and 
0. 3 17. respectively (Table 5). Amphipods were negatively selected by walleye 2'.:.380 
mm. Daphnia were positively selected by walleye in the 250- to 379-mm length group 
with a value of 0.569. 
September.- Amphipods were positively selected by walleyes in the 1 60- to 249-
mm and 250- to 379-mm length groups with electivity values of 0.548 and 0.572. 
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respectively (Table 6). Dipterans were positively selected by �380-mm length group with 
a value of 0.775 .  Darters were positively selected by walleyes in the 160- to 249-mm and 
250- to 379-mm length groups with values of 0.652 for both length groups. 
Diet overlap within white bass length groups by month 
May.- Diet overlap was biologically significant for 1 20- to 249-mm vs. �350-mm 
length groups with a diet overlap value of 65% (Table 7). Diet overlap values for 120- to 
249-mm vs. 250- to 349-mm and 250- to 349-mm vs. �350-mm length groups were at the 
moderate level (40-59%) with values of 41% and 52%, respectively. Although diet 
overlap values were high for all length groups, did not necessarily occur because I was 
unable to determine if food resources were limited at this time of year . 
July. - Diet overlap was above the biologically significant level for 120- to 249-
mm vs. 250- to 349-mm length groups with a value of 73% (Table 8). Diet overlap 
values of 120- to 249 vs. �350-mm and 250- to 349-mm vs. �350-mm length groups were 
below the moderate level with values of 30% and 37%, respectively. A decrease in the 
number of high (�40%) diet overlap index values may indicate increased availability of 
prey items as benthic aquatic insects hatch and age-0 prey fishes become more abundant. 
September. - Overlap between 120- to 249-mm vs. 250- to 349-mm length groups 
was biologically significant with a value of 73% (Table 9). Values for the 250- to 349-
mm vs. �350-mm and 120- to 249-mm vs. �350-mm length groups were 57% and 46% 
respectively. 
34 
Diet overlap within white bass length groups over all months 
Diet overlap values were all above the moderate level of 40% between white bass 
length groups in May, then decreased in July with only one value above 40%. In 
September, all values were again above the moderate level . Prey abundance may be at a 
seasonal high during July, which could then be reflected in the reduced diet overlap 
values. Low abundances of prey items during May and high predator densities during 
September may be the cause of the increased diet overlap values for these two sample 
periods. Prey abundance may be low in May because the only prey available are the few 
organisms that have overwintered. At this time, invertebrates and age-0 fish have not 
hatched or are at an unavailable size. In September, predators, especially for 
invertebrates and zooplankton, may be at a seasonal high as age-0 fishes become 
sufficiently large to consume many of the same prey items that age- I and older fish are 
consuming. 
Diet overlap within walleye length groups by month 
May.- The diet overlap value was above the 60% level of biological significance 
(Wallace 1981) for 160- to 249-mm walleye compared with 250- to 379-mm walleye (Cxy 
=71 %) (Table 7). Diet overlap values for 160- to 279-mm compared with �380-mrn and 
250- to 379-mrn compared with �380-mm length groups were above the 40% moderate 
value with values of 57% and 40%, respectively. 
Table 7. May diet overlap values between length groups for age-1 and older walleyes 
and white bass in Lake Poinsett, South Dakota, 1998. Values 2: 60 are considered 
biologically significant (Wallace 1981). 
1 60-249 mm 
250-379 mm 
>380 mm 







1 60-249 mm 250-379 mm >380 mm 
7 1  57 
40 
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July.- Only the 160- to 249-mm compared with 250- to 379-mm length groups 
had an overlap index value above the moderate level with a biologically significant value 
of 73% (Table 8). Values for 160- to 249-mm compared with 2:380-mm and 250- to 379-
mm compared with 2:380-mm length groups were below the moderate level (40%). 
September.- Diet overlap values were above the 60% level of biological 
significance for 160- to 249-mm compared with 250- to 379-mm length groups (68%; 
Table 9). Diet overlap was above the moderate level for 250- to 379-mm compared with 
2:380-mm length groups. As with the diet indices, small sample size in both the 160- to 
249-mm and 2:380-mm length groups make inferences about diet overlap for this sample 
date difficult and results should be interpreted with caution. 
Diet overlap between walleye and white bass by month 
May.- Diet overlap was highest for 160- to 249-mm walleye and 120- to 249-mm 
white bass with a value of 64% (Table 10). The three highest white bass overlap values 
occurred with the 160- to 249-mm walleye and the 120- to 249-mm white bass length 
groups and were at or near the level of biological significance (60%). In all, seven of the 
nine diet overlap values were 2'. 40% during May. 
July. - No diet overlap values were above the 60% level. Values ranged from 13 to 
51 % with a slight decrease in overlap as walleye length increased (Table 10). The high 
value was for 250- to 379-mm walleye and 120- to 249-mm white bass while the low 
Table 8. July diet overlap values between length groups for age-1 and older walleyes 
and white bass in Lake Poinsett, South Dakota, 1998. Values 2'.: 60 are considered 
biologically significant (Wallace 1981 ). 
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Table 9. September diet overlap values between length groups for age-1 and older 
walleye and white bass in Lake Poinsett, South Dakota, 1998. Values 2:: 60 are 
considered biologically significant (Wallace 1981 ) .  
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Table 1 0. Diet overlap values by species and length group for age-1 and older walleye 
and white bass, Lake Poinsett, South Dakota, 1998. Values 2:: 60 are considered 
biologically significant (Wallace 1981 ). 
MAY 
1 60-249 mm 
Cl.) 
1 20-249 mm 64 Cl.) 
.Q 
� 250-349 mm 62 ·-
..c 
� >350 mm 52 
JULY 
1 60-249 mm 
Cl.) 
Cl.) 
1 20-249 mm 36 � 
.Q 
� 
250-349 mm 42 ·-
..c 
� >350 mm 45 
SEPTEMBER 
1 60-249 mm 
Cl.) 
Cl.) 
1 20-249 mm 53  � 
.Q 
� 
250-349 mm 46 ·-
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value was with the 2:: 380-mm walleye and 120- to 249-mm white bass. In all, six of the 
nine diet overlap values were greater than the moderate level for July. 
September.- No diet overlap values were above the biologically significant level 
of 60% (Table 10). The highest value was 53% for 160- to 249-mm walleyes and 120- to 
249-mm white bass. The lowest value was for 2::380-mm walleye and 2::350-mm white 
bass (0%). In September, diet overlap decreased as length increased. This same trend 
was noted in the May sample. In all, four of nine diet overlap values were greater than 
the 40% for September 
Summary.- Diet overlap between walleye and white bass in general was at a 
seasonal high during May with seven of nine values above the 40% level. Overlap 
declined through the remainder of the year. In both May and September, diet overlap 
decreased as fish length increased, while in July diet overlap slightly decreased as 
walleye length increased. Diet overlap values above 60% were only found in May, and 
not during the other sample periods. 
Beck et al. ( 1998) found that diet overlap between age-0 walleye and white bass 
was high (Cxy=69) in July, then declined to 48 in August and 36 in September. This 
decreasing diet overlap trend throughout the year is the same for both age-0 and age-1 
and older fish. 
Predation of walleye and white bass on each other 
One of the objectives of this study was to investigate predation of walleye and 
white bass on each other. No walleye or white bass were found in stomachs during any 
sample date. Although white bass sometimes are an important prey item for wal leye in 
South Dakota (Jackson et al. 1993 ; Slipke and Duffy 1997), I found no evidence of 
interspecific predation in Lake Poinsett during this study. 
White bass and walleye relative weights 
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Condition indices such as relative weight (Wr) are a useful tool to assess the 
relative plumpness of fishes (Wege and Anderson 1978; Anderson and Neumann 1996) . 
Low Wr values can be an indication that available food may be limited, although other 
seasonal activities such as spawning can influence Wr values. 
White bass Wr values were near or above 1 00 for al l  length groups and sample 
dates (Table 11 ). A Wr of 93 is equivalent to the 50th percentile for white bass col lected 
across their range, while Wr values of 87 and I 00 represent the 25th and 75th percentiles, 
respectively (Brown and Murphy 1 99 1  ). Thus, white bass in Lake Poinsett exhibited quite 
high condition despite a diet dominated primarily by macroinvertebrates rather than 
fishes. In 1 996, mean Wr values for white bass in Lake Poinsett ranged from 87 to 92 for 
various length groups during April and May (Beck et al. 1 999). Mean Wr values for 
various length groups of white bass in Lake Kampeska, South Dakota ranged from 89 to 
94 during July of 1997 (Hubers and Pyle 1998). Thus, the high Wr values for white bass 
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Table 1 1. Sample size (N), mean relative weight (Wr), and standard error (SE) for white 
bass and walleye during May, July and September, 1998 in Lake Poinsett, South Dakota. 
White bass 
N Wr SE 
MAY 120-249 mm 29 100 1.4 
250-349 mm 27 99 1.2 
�350 mm 15 99 1.8 
JULY 120-249 mm 35 102 1.8 
250-349 mm 20 104 1 
�350 mm 16 1 06 1 .37 
SEPT 120-249 mm 6 108 1.9 
250-349 mm 45 106 0.73 
�350 mm 9 100 1 .37 
Walleye 
N Wr SE 
MAY 160-249 mm 46 92 0.8 
250-379 mm 38 88 0.7 
�380 mm 7 9 1  2 
JULY 160-249 mm 50 90 0.8 
250-379 mm 26 85 0.8 
�380 mm 4 9 1  2.8 
SEPT 160-249 mm 10 9 1  2.4 
250-379 mm 67 87 0.8 
�380 mm 23 9 1  1 .3 
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in Lake Poinsett during 1998 seem to indicate that competition for available food supplies 
must be relatively l imited. 
Mean Wr values by length group for walleyes in Lake Poinsett were lower than 
those for white bass, typically ranging from the mid-80's to the low-90's (Table 11 ) . 
However, wal leye Wr values were quite comparable to those for other lakes and 
reservoirs in South Dakota (Hubers and Pyle 1998; Johnson et al. 1 998; St. Sauver 1998; 
Wickstrom 1 998 ; Johnson and Lott 1999: Stone and Sorenson 1999). Thus, the relatively 
low Wr values for wal leyes in Lake Poinsett may be indicative of typical condition values 
in this geographic location, and may not have implications for prey competition. These 
low Wr values may at least partially be due to the lack of an abundant prey fish base. In 
Lake Oahe, South Dakota, walleye Wr values were higher during years when the rainbow 
smelt population was more abundant than in years with lower smelt abundance (Johnson 
et al. 1998). 
Management Implications and Further Research 
The high productivity of glacial lakes in relation to dipterans and other 
macroinvertebrates and the role of these prey items in fish diets has been documented 
(Lott 1991: Lott et al . 1996). G iven the high proportion of the diets for both species 
composed of macroinvertebrates, walleye and white bass apparently adapt and prey upon 
the food resources that are most available. We now have a better understanding of the 
biology of white bass and walleye in South Dakota waters. However, the potential 
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competition for food resources between species could not be determined within the scope 
of this project. To more fully describe and understand interspecific competition, I 
recommend that a bioenergetics model be used (Hewett and Johnson 1992; Hill 1997). 
Studies have been conducted on prey selection in the laboratory and in the field. 
The results of these studies are surprisingly different. Under laboratory conditions, Lyons 
( 1987) found that juvenile walleyes consumed more bluntnose minnows Pimephales 
notatus than yellow perch and almost never consumed johnny darters. In field studies 
where yellow perch were not present, walleye consumed more darters and fewer minnows 
than was expected given the relative abundance of both prey. When yellow perch were 
introduced into the lake, walleyes fed primarily on yellow perch. Similar results were 
observed with largemouth bass Micropterus salmoides. In aquarium studies, the primary 
food item was golden shiners Notemigonus crysoleucas (Lewis et al. 1961). Other prey 
items, in decreasing order of selection, were bluegill Lepomis macrochirus, green sunfish 
Lepomis cyanellus, bullheads Ameiurus spp., crappies Pomoxis spp., and tadpoles. In 
pond studies, tadpoles and crayfish were the most abundant prey items of largemouth 
bass (Lewis and Helms 1964). Other prey items in descending order were bullheads, 
green sunfish, golden shiner, and bluegill. Prey preference by predators compared with 
the availability or vulnerability of prey items in natural systems is the most likely 
explanation for the differences in the aquarium and pond studies. The prey items that 
made up the bulk of the diets of walleye and white bass in Lake Poinsett were also the 
most abundant in the environment. The primary selection factor for walleye and white 
bass thus may be availability of the prey. 
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Appendix A. Abbreviations for stomach content items of age-1 and older walleye and 
white bass collected from Lake Poinsett, South Dakota in 1998. 
Common name Scientific name Taxon level Abbreviation 
scuds Amphipoda order AMPH 
water boatmen Corixidae family CORX 
may flies Ephemeroptera order EPHE 
sludge worms Oligochaeta order OLIG 
caddisflies Trichoptera order TRIC 
snails Gastropoda order GAST 
true flies Diptera order DIPT 
leeches Hirudinea class HIRU 
stoneflies Plecoptera order PLEC 
moths and butterflies Lepidoptera order LEPD 
bees, wasps and ants Hymenoptera order HYMN 
beetles Coleoptera order COLP 
terrestrial macroinvertebrates TINY 
unidentified macroinvertebrates UINV 
Bosmina genus BOSM 
Daphnia genus DAPH 
Calanoid copepod family CALA 
Cyclopoid copepod family CYCL 
Keratella genus KERA 
Leptodora kindti species LEPT 
unidentified zooplankton uzoo 
fathead minnow Pimephales promelas species FHM 
emerald shiner Notropis atherinoides species EMS 
spottail shiner Notropis hudsonius species SPS 
sand shiner Notropis stramineus species SAS 
darters Etheostoma spp. genus DTR 
brook stickleback Culaea inconstans species BSB 
yellow perch Perea fiavescens species YEP 
common shiner Lu.xi/us cornutus species cos 
unidentified fishes UFSH 
plants PLNT 
crayfishes Cambaridae Subfamily CFSH 
tapeworms Cestoidea Class TWRM 
roundworms Nematoda Phylum NEMT 
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Appendix B .  May mean percent composition by number for stomach contents of age- 1 and older walleyes 
and white bass collected from Lake Poinsett, South Dakota in 1 998. Sample size (N) and number of empty 
stomachs (% empty) are also reported. Standard error of the mean is reported in parentheses. 
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Appendix C .  July mean percent composition by number for stomach contents of age- 1 and older walleyes 
and white bass collected from Lake Poinsett, South Dakota in 1998. Sample size (N) and number of 
empty stomachs (% empty) are also reported. Standard error of the mean is reported in parentheses. 
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Appendix D .  September mean percent composition by number for stomach contents of age- 1 and older 
walleye and white bass collected from Lake Poinsett, South Dakota in 1 998. Sample size (N) and number 
of empty stomachs (% empty) are also reported. Standard error of the mean is reported in parentheses. 
Abbreviations for prey taxa are delineated in Appendix A. Macroinverts = macroinvertebrates. 
Walleye White bass 
160-249 mm 250-379 mm 2:380 mm 120-249 mm 250-349 mm 2'.350 mm 
N 7 39 4 6 46 4 
% empty 14  4 1  83 0 2 60 
Macroinverts 
AMPH 7 1 .3 ( 1 5 .6) 54 . 1  (7.3) 0.0 3 1 .3 ( 1 5 .8) 1 3 .9 (4. 1 )  0.0 
CORX Trace Trace 0.0 23.0 ( 14.3) 1 4.4 (3.6) 48.0 (20.6) 
EHPE 0.0 0.0 0.0 0.0 0.0 0.0 
OLIG 0.0 0.0 0.0 0.0 0.0 0.0 
TRIC 0.0 0.0 0.0 0.0 0.0 0.0 
GAST 3 .6 (3 .6) 0.0 0.0 0.0 0.0 0.0 
DIPT 22.3 ( 14.7) 1 1 .7 (4.3) 33 .3(23.6) Trace 1 .5 (0.5) 3 . 8  (3 .8) 
HIRU 0.0 0.0 0.0 0.0 0 .0 0 .0 
PLEC 0.0 0.0 0.0 Trace 0.0 0.0 
LEPID 0.0 0.0 0.0 0.0 0.0 0.0 
HYMN 0.0 0.0 0.0 0.0 0.0 0.0 
COLP 0.0 0.0 0.0 0.0 0.0 0.0 
CFSH 0.0 1 .4 ( 1 .4) 0.0 0.0 0.0 0.0 
TINV 0.0 0.0 0.0 0.0 0.0 0.0 
UINV 0.0 0.0 0.0 0.0 0.0 0.0 
Zooplankton 
BOSM 0.0 0.0 0.0 0.0 0.0 0.0 
DAPH 0.0 1 .2 (0.9) 0.0 42.4 ( 14.3) 69.3 (5 .2) 1 9.7 ( 1 2.4) 
CALA 0.0 0.0 0.0 0.0 0.0 0.0 
CYCL 0.0 0.0 0.0 0.0 0.0 0.0 
KERA 0.0 0.0 0.0 0.0 0.0 0.0 
LEPT 0.0 0.0 0.0 2.2 (2.2) Trace 2.6 (2.6) 
uzoo 0.0 0.0 0.0 0.0 0.0 0.0 
Fishes 
HIM 0.0 0.0 0.0 0.0 Trace 25 . 1  (24.9) 
EMS 0.0 0.0 0.0 0.0 0.0 0.0 
SPS 0.0 0.0 0.0 0.0 0.0 0.0 
SAS 0.0 0.0 0.0 0.0 0.0 0.0 
DTR 1 .6 ( 1 .6) 8.4 (4.3) 0.0 0.0 0.0 0.0 
BSB 0.0 0.0 0.0 0.0 0.0 0.0 
YEP 0.0 0.0 0.0 0.0 0.0 0.0 
UFSH Trace 20. 1 (6. 1 )  45 .8 (20.8) 0.0 Trace 0.0 
Plant material 
PLNT 0.0 3.8 (2.8) 0.0 0.0 0.0 0.0 
Parasites 
TWRM 0.0 Trace 20.8 ( 12.5) 0 .0 0.0 0.0 
NEMT 0.0 0.0 0.0 Trace 0.0 0.0 
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Appendix E. May mean frequency of occurrence for stomach contents of age- I and older walleyes and 
white bass collected from Lake Poinsett, South Dakota in 1998. Sample size (N) and number of empty 
stomachs (% empty) are also reported. Standard error of the mean is reported in parentheses. 
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Appendix F. July mean frequency of occurrence for stomach contents of age-1 and older walleyes and 
white bass collected from Lake Poinsett, South Dakota in 1 998. Sample size (N) and number of empty 
stomachs (% empty) are also reported. Standard error of the mean is reported in parentheses. 
Abbreviations for �re� taxa are delineated in A��endix A Macroinverts = macroinvertebrates. 
Walleye White bass 
1 60-250 mm 250-379 mm �380 mm 120-250 mm 250-349 mm �350 mm 
N 46 1 8  3 26 14 1 2  
% empty 10  33 0 34 38 21 
Macroinverts 
AMPH 32.6 (7.0) 55 .6 ( 12 . 1 )  33.3 (33 .3) 42.3 (9.9) 7 1 .4 ( 12 .5) 58.3 ( 14 .9) 
CORX 2 . 1  (2. 1 )  0.0 0.0 73.8 (8.9) 57. 1 ( 1 3 .7) 4 1 .7 ( 14 .9) 
EPHE 0.0 1 1 . 1  (7.6) 66.7 (33 .3) 3.8 (3.8) 14.3 (9.7) 1 6.7 ( 1 1 .2) 
HIRU 4.3 (3 .0) 5 .6  (5 .6) 0.0 0.0 0.0 0.0 
OLIG 0.0 0.0 0.0 0.0 0.0 0.0 
TRlC 0.0 0.0 0.0 3.8 (3.8) 0.0 0.0 
GAST 0.0 5 .6 (5 .6) 0.0 0.0 0.0 0.0 
DIPT 60.9 (7.3) 1 6.7 (9.0) 33.3 (33 .3) 1 5 .4 (7.2) 42 .9 { 1 3.7) 33.3 ( 14 .2) 
PLEC 0.0 0.0 0.0 0.0 0.0 0.0 
LEPD 0.0 0.0 0.0 0.0 0.0 0.0 
HYMN 0.0 5.6 (5 .6) 33.3 (33.3) 0.0 0.0 0.0 
CLOP 2.2 (2.2) 0.0 0.0 0.0 0.0 0.0 
CFSH 2.2 (2.2) 0.0 0.0 0.0 7 . 1 (7. 1 )  0.0 
TINY 0.0 0.0 0.0 0.0 0.0 0.0 
UINV 2.2 (2.2) 0.0 0.0 0.0 0.0 0.0 
Zooplankton 
BOSM 0.0 0.0 0.0 0.0 0.0 0.0 
DAPH 0.0 5.6 (5 .6) 0.0 69.2 (9.2) 7 . 1  (7 . 1 )  8 .3 (8.3) 
CALA 0.0 0.0 0.0 0.0 0.0 8 .3 (8 .3) 
CYCL 0.0 0.0 0.0 0.0 0.0 0.0 
KERA 0.0 0.0 0.0 0.0 0.0 0.0 
LEPT 0.0 0.0 0.0 0.0 0.0 0.0 
uzoo 0.0 0.0 0.0 0.0 0.0 0.0 
Fishes 
FHM 2.2 (2.2) 0.0 0.0 7.7 (5.3) 7 . 1  (7 . 1 )  0.0 
EMS 0.0 5.6 (5 .6) 0.0 0.0 0.0 0 .0 
SPS 0.0 0.0 0.0 0.0 0.0 0.0 
SAS 0.0 0.0 0.0 0.0 0.0 0.0 
DTR 8.7 (4.2) 1 1 . 1  (7.6) 0.0 7 .7  (5 .3) 0.0 8.3 (8 .3) 
BSB 0.0 0.0 0.0 0.0 0.0 8.3 (8.3) 
YEP 0.0 0.0 0.0 0.0 0.0 0.0 
UFSH 39. 1 (7.3) 38 .9 ( 1 1 .8) 33.3 (33.3) 1 5.4 (7.2) 28.6 ( 1 2.5) 33.3 ( 1 4 .2) 
Plant material 
PLNT 2.2 (2.2) 0.0 0.0 0.0 7. 1 (7. 1 )  0.0 
Parasites 
TWRM 4.6 (2.6) 8 .8 (3 .0) 26. 1 ( 1 7 .4) 0.0 0.0 0.0 
NEMT Trace Trace 0.0 0.0 0.0 0.0 
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Appendix G. September mean frequency of occurrence for stomach contents of age- 1 and older walleyes 
and white bass collected from Lake Poinsett, South Dakota in 1 998. Sample size (N) and number of empty 
stomachs (% empty) are also reported. Standard error of the mean is reported in parentheses. Abbreviations 
for prey taxa are delineated in Appendix A. Macroinverts = macroinvertebrates. 
Walleye White bass 
1 60-249 mm 250-379 mm �380 mm 1 20-249 mm 250-349 mm �350 mm 
N 7 39 4 6 46 4 
% empty 1 4  4 1  83 0 2 60 
Macroinverts 
AMPH 85.7 ( 1 4 .3) 59.0 (8 .0) 0.0 50.0 (22.4) 50.0 (7.5) 0.0 
CORX 14.3 ( 14 .3) 2.6 (2.6) 0.0 1 00 (0.0) 9 1 .3 (4.2) 75.0 (25 .0) 
EPHE 0.0 0.0 0.0 0.0 0.0 0 .0 
HIRU 0.0 0.0 0.0 0.0 0.0 0.0 
OLIG 0.0 0.0 0.0 0.0 0 .0 0.0 
TRIC 0.0 0.0 0.0 0.0 0.0 0.0 
GAST 14.3 ( 14.3) 0.0 0.0 0.0 2.2 (2.2) 0.0 
DIPT 42.9 (20.2) 0.0 50.0 (28.9) 50.0 (22.4) 54.4 (7.4) 25.0 (25 .0) 
PLEC 0.0 0.0 0.0 1 6.7 ( 1 6.7) 0.0 0.0 
LEPD 0.0 0.0 0.0 0.0 0.0 0.0 
HYMN 0.0 0.0 0.0 0.0 0.0 0.0 
COLP 0.0 0.0 0.0 0.0 0.0 0.0 
CFSH 0.0 0.0 0.0 0.0 0.0 0.0 
TINY 0.0 0.0 0.0 0.0 0.0 0.0 
UINV 0.0 0.0 0.0 0.0 0.0 0.0 
Zooplankton 
BOSM 0.0 0.0 0.0 0.0 0.0 0.0 
DAPH 0.0 5 . 1 (3.6) 0.0 83.3 ( 1 6.7) 95.6 (3 .0) 50.0 (25 .0) 
CALA 0.0 0.0 0.0 0.0 0 .0 0 .0 
CYCL 0.0 0.0 0.0 0.0 0.0 0.0 
KERA 0.0 0.0 0.0 0.0 0.0 0.0 
LEPT 0.0 0.0 0.0 1 6.7 ( 1 6.7) 54.3 (7.4) 25.0 (25 .0) 
uzoo 0.0 0.0 0.0 0.0 0.0 0.0 
Fishes 
FHM 0.0 0.0 0.0 0.0 2.2 (2.2) 50.0 (25 .0) 
EMS 0.0 0.0 0.0 0.0 0.0 0.0 
SPS 0.0 0.0 0.0 0.0 0.0 0.0 
SAS 0.0 0.0 0.0 0.0 0.0 0.0 
DTR 14.3 ( 1 4.3) 1 8 .0 (6.2) 0.0 0.0 8.7 (4.2) 25.0 (25 .0) 
BSB 0.0 0.0 0.0 0.0 0 .0 0 .0 
YEP 0.0 0.0 0.0 0.0 0.0 0.0 
UFSH 1 4.3 ( 1 4.3) 30.8 (7.5) 75.0 (25 .0) 0.0 4 .3 (3.0) 0.0 
Plant material 
PLNT 0.0 5 . 1  (3 .6) 0.0 0.0 7 . 1  (7. 1 )  0.0 
Parasites 
TWRM 0.0 0.0 50.0 (25 .0) 0.0 0.0 0.0 
NEMT 0.0 0.0 0.0 0.0 0 .0 0.0 
